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IMAGE RECORDING APPARATUS AND IMAGE 
RECORDING RETREVINGAPPARATUS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an image recording 

apparatus and an image storing-retrieving apparatus, 
such as an image filing apparatus. 

2. Description of the Related Art 
In recent years, an image filing apparatus has been 

put to practical use. The image filing apparatus com 
prises a scanner (a two-dimensional scanner), an optical 
disk drive, a magnetic disk drive, and an output device 
such as a CRT display or a recording device. The scan 
ner reads an image from a page of a document. The 
optical disk drive stores the data read by the scanner on 
an optical disk. The magnetic disk drive stores retrieval 
data generated for the image data on a magnetic disk. 
The retrieval data includes a retrieval code based on the 
image and address data representing the address at 
which the data is stored on the optical disk. The output 
device presents the image represented by the data re 
trieved from the optical disk in accordance with the 
retrieval data recorded on the magnetic disk. 
The scanner is connected to an automatic document 

feeder (ADF). A number of original sheets are set in the 
feeder. The feeder feeds original sheets, one after an 
other, to the scanner. The scanner scans each sheet, 
reading the image formed on the sheet and generating 
the data representing the image. The data representing 
the image is stored on the optical disk. 
The original sheets are set in the feeder-all in the 

same position, extending in the sub-scanning direction 
of the scanner. Since the scanner requires more time to 
scan a sheet extending in the sub-scanning direction 
than to scan a sheet extending in the main-scanning 
direction, it take a long time to register image data on 
the optical disk. 
The images formed on original sheets (e.g., A4-size 

sheets) which may be scanned are classified into two 
types. The first type is clearly understood when viewed 
while the sheet is placed extending vertically. The sec 
ond type is explicitly understood when looked while the 
sheet is placed horizontally. An example of a first-type 
image is a word-processed printed document sheet 
(generally known as "portrait image'). An example of a 
second-type image is a CAD-prepared drawing (gener 
ally called "landscape image'). 
A type of an image filing apparatus is known, in 

which each original sheet is scanned while placed ex 
tending in either the main-scanning direction or sub 
scanning direction of the scanner. Another type of an 
image filing apparatus is known, in which the image 
read from any original sheet can be rotated on a display 
screen so as to be understood more clearly. 

In the apparatus of either type described in the pre 
ceding paragraph, each data item stored on the optical 
disk has been read from a sheet which remains extend 
ing in the sub-scanning direction of the scanner. The 
data showing the position of the sheet is an retrieval 
data item. In order to retrieve an image in a format 
which can be clearly understood when looked at while 
the sheet bearing that image is positioned horizontally, 
an operator inputs an image-rotating instruction so that 
the image reproduced from the optical disk may be 
rotated. Alternatively, for the same purpose, the image 
reproduced from the optical disk is rotated in accor 
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2 
dance with the data showing the position of the original 
sheet. To rotate the image in either method takes much 
time for processing the data reproduced from the opti 
cal disk which represents the image. 
As may be understood from the above, the conven 

tional image filing apparatus is not designed for display 
ing so that image data from an optical disk in positions 
which render them more clearly understood by an oper 
ator. For the operator, it is therefore necessary to input 
an image-rotating instruction to rotate the image re 
trieved from the optical disk. Consequently, much time 
is required to perform the image-retrieving process. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
image recording apparatus which can read images from 
original sheets within a short time and can register the 
images within scanned original images within a short 
time. 
Another object of the invention is to provide an 

image storing-retrieving apparatus which can retrieve 
any data item from an optical disk in such a form as to 
be understood clearly, even if displayed without being 
processed to represent a rotated image, and which can 
therefore accomplish an image-retrieving process 
quickly. 

In a first embodiment of the invention, there is pro 
vided an image recording apparatus comprising: 

original-feeding means for feeding original sheets 
having images one by one; 

original-reading means for scanning each original 
sheet fed by said original-feeding means, in a main-scan 
ning direction and a sub-scanning direction to read an 
image from the original sheet; 

display means for displaying the image said original 
reading means has read from the first original sheet; 

instruction means for instructing that an image dis 
played by said display means be rotated; 

image-rotating means for rotating the image read 
from the first original sheet, in response to the instruc 
tion generated by said instruction means; 

image-recording means for recording the image said 
image-rotating means has rotated on a recording me 
dium; and 

image-processing means for causing said image-rotat 
ing means to rotate an image said image-means has read 
from any original sheet following the first original 
sheet, causing said display means to display the image, 
and causing said image-recording means to record the 
image on said recording medium. 

In a second aspect of the invention, there is provided 
an image recording apparatus comprising: 

original-feeding means for feeding original sheets 
having images one by one; 

original-reading means for scanning each original 
sheet fed by said original-feeding means, in a main-scan 
ning direction and a sub-scanning direction to read an 
image from the original sheet; 

display means for displaying the image said original 
reading means has read from the first original sheet; 

instruction means for instructing that an image dis 
played by said display means be rotated; 

image-rotating means for rotating the image read 
from the first original sheet, in response to the instruc 
tion generated by said instruction means; 
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image-recording means for recording the image said 
image-rotating means has rotated on a recording me 
dium; 

first decision-making means for determining whether 
the image read from the first original sheet has been 
rotated, every time said original-reading means reads an 
original sheet following the first original sheet; 
second decision-making means for determining 

whether to rotate the image read from any original 
sheet following the first original sheet, from the number 
of pixels arranged in the main-scanning direction and 
the number of pixels arranged in the sub-scanning direc 
tion, when said first decision-making means determines 
that the image read from the first original sheet has been 
rotated; and 

image-processing means for causing said image-rotat 
ing means to rotate the image said image-means has read 
from any original sheet following the first original sheet 
and causing said image-recording means to record the 
image on said recording medium. 

In a third aspect of this invention, there is provided 
an image recording apparatus comprising: 

original-reading means for scanning an original sheet 
having images in a main-scanning direction and a sub 
scanning direction to read an image from the original 
sheet; 

image-data supplying means for supplying data repre 
senting the image read by said original-reading means 
when the number of pixels arranged in the main-Scan 
ning direction is not equal to the number of pixels ar 
ranged in the sub-scanning direction; 

first instruction means for instructing that image-data 
supplying means be rotated; 

image-rotating means for rotating the image repre 
sented by the data supplied by said image-data supply 
ing means in response to the instruction generated by 
said first instruction means; 

data-compressing means for compressing one of two 
data item, the first of which is data representing the 
image rotated by said image-rotating means and the 
second of which is the data supplied by said image-data 
supplying means; 

data-recording means for recording on a recording 
medium the data compressed by said data-compressing 
means, retrieval data associated with the data, the num 
ber of pixels arranged in the main-scanning direction 
and represented by the data, and the number of pixels 
arranged in the sub-scanning direction which is repre 
sented by the data; 

data-designating means for designating the retrieval 
data; and 

image-processing means for reading from the optical 
disk the compressed data associated with the retrieval 
data designated by said data-designating means, the 
number of pixels arranged in the main-scanning, and the 
number of pixels arranged in the sub-scanning direction, 
and for expanding the compressed data into the original 
data in accordance with the number of pixels arranged 
in the main-scanning and the number of pixels arranged 
in the sub-scanning direction. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorpo 

rated in, and constitute a part of, the specification, illus 
trate presently preferred embodiments of the invention. 
Together with the general description given above, and 
the detailed description of the preferred embodiments 
given below, these drawings serve to explain the princi 
ples of the invention. 
FIG. 1 is a block diagram showing an electronic filing 

apparatus which is an embodiment of the present inven 
tion; 
FIG. 2 is a schematic representation of the storage 

configuration of the optical disk used in the filing appa 
ratus of FIG. 1; 
FIG. 3 is a diagram illustrating the control data 

which is stored in the control-data storage area shown 
in FIG. 2; 
FIG. 4 is a diagram showing an example of a docu 

ment control table which may be recorded in the optical 
disk; 
FIGS. 5, 6, and 7 are a flow chart explaining how the 

apparatus of FIG. 1 registers image data; 
FIG. 8 shows an image displayed by the CRT display 

incorporated in the apparatus of FIG. 1; 
FIG. 9 is a diagram explaining a first method of read 

ing the image data stored in the page memory incorpo 
rated in the apparatus of FIG. 1; 

FIG. 10 is a diagram explaining a second another 
method of reading the image data stored in the page 
memory; 
FIG. 11 is a flow chart explaining how an electronic 

filing apparatus, which is another embodiment of the 
invention, registers image data; 

FIG. 12 shows an image displayed by the CRT dis 
play incorporated in the apparatus of FIG. 1; 
FIG. 13 is a diagram explaining a third method of 

reading the image data stored in the page memory; and 
FIG. 14 is a flow chart explaining how the second 

embodiment of the invention retrieves the image data. 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of the invention will be described, 
with reference to the accompanying drawings. 

FIG. 1 shows an electronic filing apparatus such as an 
image recording apparatus or an image storing-retriev 
ing apparatus, which is a first embodiment of the pres 
ent invention. The electronic filing apparatus comprises 
a control module 10, a memory module 12, an image 
processing module 14, a communication control module 
16, a scanner 18, an optical disk drive 22, a keyboard 23, 
a CRT display 24, a printer 25, a magnetic disk drive 27, 
a mouse 29, a system bus 30, and an image bus 32. 
The control module 10 comprises a CPU 34 and an 

interface circuit 36. The CPU 34 is used to control 
various operations such as storing, retrieving, and edit 
ing of image data. The interface circuit 36 connects the 
CPU 34 to the magnetic disk drive 27 and the optical 
disk drive 22. The keyboard 23 and the mouse 29 are 
connected to the CPU 34. 
The CPU 34 has an internal memory 34a. The inter 

nal memory 34a stores a image-rotating flag indicating 
whether or not to rotate the image read by the scanner 
18. When the flag is on, it indicates that the image 
should be rotated. The image-rotating flag may be 
stored in the main memory 38 which will be described 
later. 
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The memory module 12 comprises the main memory 
38, a page memory 40, a display memory 42, and a 
display control section 44. 
The main memory 38 is provided for storing various 

control programs such as an image-storing control pro 
gram, an image-retrieving control program, and an 
image-editing control program. 
The page memory 40 functions as an image memory 

and has a capacity of storing several A4-size pages of 
image data. Part of the page memory 40 is a buffer 
memory area 40a. The memory 40 is used to temporar 
ily store the image data read by the scanner 18, the 
image data to be stored recorded on an optical disk 20, 
the image data read from the optical disk 20, or the 
image data to be printed by the printer 25. 
The display memory 42 is used as display interface to 

temporarily store the image data which the CRT dis 
play 24 will display. More precisely, the memory 42 
stores the image data which will be displayed in a win 
dow on the screen of the CRT display 24. The image 
data stored in the display memory 42 may be the data 
read from the page memory 40; alternatively, it may be 
the data which has been obtained by processing the 
image data stored in the buffer memory 40a and which 
represents an enlarged image, a reduced image, a ro 
tated image, an inserted image, or a reversed image. 
The display control section 44 is connected to the 

CRT display 24 for controlling this display 24. 
The image-processing module 14 comprises an im 

age-enlarging/reducing circuit 46, a vertical-horizontal 
conversion circuit 48, a compression-expansion circuit 
(CODEC) 50, a scanner interface 52, a printer interface 
54, and an internal bus 56. The circuit 46 processes the 
input image data into data which represents either an 
enlarged image or a reduced image. The circuit 48 pro 
cesses the input image data into data which represents 
an identical image which is rotated by 90°. The circuit 
50 performs MH (Modified Huffman) method or MR 
(Modified Read) method, compressing the input image 
data thereby to reduce redundancy, or expanding the 
data thereby to restore the redundancy. The scanner 
interface 52 connects the scanner 18 to the circuit 50, 
and the printer interface 54 connects the printer 25 to 
the circuit 50. The internal bus 56 connects the image 
enlarging/reducing circuit 46, the vertical-horizontal 
conversion circuit 48, the compression-expansion cir 
cuit 50, the scanner interface 52, and the printer inter 
face 54 together. 
The communication control module 16 comprises a 

communication interface 58 such as a BCP (Bus Com 
munication Process), which is connected to a LAN. 
The module 16 may include a UCP (Universal Commu 
nication Processor) connected by an interface to an 
external device such as a personal computer. 
The system bus 30 connects the control module 10 to 

the memory module 12, the image-processing module 
14, and the communication control module 16, for Sup 
plying control signals from the module 10 to the mod 
ules 12, 14, and 16. The image bus 32 connects the mem 
ory module 12 to the image-processing module 14 and 
the communication control module 16, for supplying 
image data from the memory module 12 to the modules 
14 and 16. 
The scanner 18 is, for example, a two-dimensional 

scanning device. It is designed to apply a laser beam 
onto an original (a document), thus performing two-di 
mensional scanning of the the original and therebygen 
erating electric signals representing the image formed 
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6 
on the original. The scanner 18 has a scanning table (not 
shown) and an automatic document feeder 18a. The 
feeder 18a feeds a number of original sheets, one after 
another, to the scanning table. Hence, the scanner 18 
can read the originals one at a time. The original sheets 
are fed onto the table so that each is placed thereon, 
extending in vertical or horizontal direction. An opera 
tor operates the mouse 29 or the keyboard, designating 
the vertical or horizontal position which the image read 
by the scanner 18 should take to be understood well by 
the viewer. The scanner 18 is a CCD line sensor or the 
like. It is moved in a main-scanning direction and a 
sub-scanning direction which are, respectively, perpen 
dicular and parallel to the direction in which the origi 
nal is fed onto the scanning table, to read that image 
formed on the original. 
The optical disk drive 22 is designed to record the 

image data items read by the scanner 18, one after an 
other, on the optical disk 20 set in the drive 22. It is used 
to retrieve any desired image data item from the optical 
disk 20 in accordance with the retrieval code input by 
operating the keyboard 23 identifying the desired image 
data item. 
As schematically illustrated in FIG. 2, the optical 

disk 20 has a control-data storage area 20a and an im 
age-data storage area 20b. Stored in the area 20b are 
1-page data items, and stored in the area 20a are control 
data items for the 1-page data items stored in the area 
20b. As shown in FIG. 3, each of the control data items 
consist of the record number identifying the 1-page data 
item, the start address at which the 1-page data item is 
stored, the length of the 1-page data item, the number of 
pixels arranged in the main-scanning direction, and the 
number of pixels arranged in the sub-scanning direction. 
The keyboard 23 is operated to input a retrieval code 

identifying a 1-page data item to be recorded on the 
optical disk 20 and various instructions such as an im 
age-storing instruction, an image-retrieving instruction, 
and an image-editing instruction. 
The mouse 29 has a pushbutton. The operator moves 

the mouse 29 in any direction desired, thereby moving 
a cursor in the corresponding direction on the screen of 
the CRT display 24. When the cursor moves to any 
desired position on the screen, the operator pushes the 
button, thus selecting the operating mode which is dis 
played at that position, selecting that part of the image 
displayed which is to be edited, or selecting an icon 
which is displayed at that position. 
The CRT (Cathode-Ray Tube) display 24 is used to 

display the image represented by the data which the 
scanner 18 has read from the original, or the image 
represented by the data which the optical disk drive 22 
has retrieved from the optical disk 20. The CRT display 
24 is used also to display icons at the upper edge, lower 
edge and the right edge of its screen. 
The printer 25 is provided for printing on a sheet of 

paper the image read by the scanner, the image re 
trieved from the optical disk 20, or the image being 
displayed by the CRT display 24, on a sheet of paper, 
thus forming a card copy of the image. 
The magnetic disk drive 27 is designed to store a 

variety of control programs on the magnetic disk 26 
loaded within it. It is designed also to store the retrieval 
code input by operating the keyboard 23, and the re 
trieval data corresponding to the retrieval code input. 
The retrieval data consists of that address in the disk 26 
at which to store the image data identified by the re 
trieval code, the length of the image data, the size of the 
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image represented by the image data, the attributes of 
the image, and the like. 
The retrieval data is controlled in accordance with a 

document control table. As shown in FIG. 4, the docu 
ment control table comprises a title control table 26a, a 
page control table 26b, and a record control table 26c. 
The title control table 26a stores the document numbers 
identifying the retrieval codes (i.e., image codes), each 
consisting of a plurality of retrieval keys. The page 
control table 26b stores the record numbers identifying 
the pages of any document recorded. The record con 
trol table 26c stores the leading one of the addresses at 
which the page identified by any record number is 
stored in the image-data storage area 20a, the length of 
the image (i.e., number of blocks), the size of the page, 
and the attribute of the image (e.g., the compression 
method, the resolution, and the like). 
The leading address is a logical one, from which the 

corresponding physical track address and the corre 
sponding physical sector address are calculated. 
The document control table need not have the record 

control table 26c. When the table 26c is not used, it 
suffices to use the control data items stored in the opti 
cal disk 20. 
How the electronic filing apparatus (FIG. 1) registers 

images will now be explained, with reference to the 
flow chart of FIGS. 5, 6, and 7. 

First, in Step ST1, the operator sets sheets of an origi 
nal in the automatic document feeder 18a of the scanner 
18. Next, he or she operates the keyboard 23, to set the 
apparatus in the image-recording mode in Step ST2, 
and to input a retrieval code of the image to register, in 
Step ST3. The retrieval code consists of a plurality of 
retrieval keys, the contents of which have already been 
set. The retrieval code is supplied to the CPU 34. The 
CPU 34 checks the retrieval code against the format 
prescribed for the code. Also, the CPU 34 compares the 
input retrieval code with those registered on the optical 
disk 20 to determine whether or not the input retrieval 
code has already registered on the optical disk 20. If the 
input retrieval code is not registered, it is supplied to the 
memory module 12 and stored into the main memory 
38. 
Then, in Step ST4, the CPU 34 operates the scanner 

18 and the optical disk drive 22. In Step ST5, the scan 
ner 18 performs two-dimensional scanning on the first 
original sheet supplied by the automatic document 
feeder 18a onto the scanning table (not shown), generat 
ing 1-line data items representing the image formed on 
the first original sheet. 

In Step ST6, the 1-line data items are stored into the 
page memory 40, one after another. In Step ST7, the 
CRT display 24 displays the image represented by the 
1-line data items stored in the page memory 40. 
In Step ST8, the operator determines whether or not 

the image being displayed by the CRT display 24 is 
satisfactory in terms of skew, density, resolution and 
some other features. If he or she finds the image satisfac 
tory, he or she operates the keyboard 23 or the mouse 
29, inputting a record key (not shown). Otherwise, he 
or she does not operate the keyboard 23 or the mouse 29 
to input a record key. 
Also in Step ST8, the operator determines whether or 

not to rotate the image displayed by the CRT display 
24. More specifically, if the image assumes such a hori 
zontal position as is shown in FIG. 8 and cannot be well 
understood, the operator moves the mouse 29, moving 
the cursor 24a to the right edge of the screen, and then 
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8 
pushes the push button of the mouse 29. As a result, an 
instruction is generated for instructing that the image be 
rotated by 90'. This instruction may be generated by 
moving mouse 29, thus moving the cursor 24a to the left 
edge of the screen, and then pushes the button of the 
mouse 29. If the operator finds it unnecessary to rotate 
the image, he or she moves the mouse 29, moving the 
cursor 24a to the upper or lower edge of the screen and 
then pushes the push button. 

If Yes in Step ST8, that is, if a record key is input and 
an instruction for instructing the rotation of the image is 
generated, the flow goes to Step ST9. In Step ST9, the 
image-rotating flag stored in the internal memory 34a is 
turned on. Then, in Step ST10, the CPU 34 determines 
whether or not a record key has been input in Step ST8, 
If Yes, the flow goes to Step ST11, and if No, the flow 
returns to Step ST7. 

In Step ST11, the image data is read from the page 
memory 40 and supplied to the compression-expansion 
circuit 50. This image data represents an image which 
extends in the sub-scanning direction as is illustrated in 
FIG. 9. The circuit 50 compresses the input data by the 
MR (Modified Read) method or the like and encodes 
the data. The image data encoded is supplied to the 
optical disk drive 22. In Step ST12, the drive 22 stores 
the encoded image data in the image-data storage area 
20b of the optical disk 20. 

In Step ST13, the CPU 34 generates and supplies a 
control data item to the optical disk drive 22. As has 
been described with reference to FIG. 3, the control 
data item consists of a record number identifying the 
image data, the leading one of the addresses at which 
the data is stored, the length of the data (i.e., number of 
blocks), the number of pixels arranged in the main-scan 
ning direction, and the number of pixels arranged in the 
sub-scanning direction. Next, in Step ST14, the control 
data item is stored into the control-data storage area 20a 
of the optical disk 20. 

If No in Step ST8, that is, if no instruction for rotating 
the image is made, then the flow goes to step ST15. In 
Step ST15, the CPU 34 determines whether or not a 
record key has been input in Step ST8. If Yes, the flow 
goes to Step ST16, and if No, the flow returns to Step 
ST7. The Steps ST16 to ST19 are identical to Steps 
ST11 to ST14. 

In Step ST20, when the image data representing the 
image formed on the first original sheet is thus regis 
tered on the optical disk 20, the CPU 34 gives an in 
struction to the scanner 18. In response to this instruc 
tion, the automatic document feeder 18a feeds the sec 
ond original sheet onto the scanning table, and the scan 
ner 18 starts performing two-dimensional scanning on 
the second original sheet, generating 1-line data items 
representing the image formed on the first original 
sheet. 

Next, in Step ST21 the 1-line data items are sequen 
tially stored into the page memory 40. In Step ST22 the 
CPU 34 determines whether the image-rotating flag 
stored in the internal memory 34a is on or not. If Yes, 
the flow goes to Step ST23, in which the CPU 34 com 
pares the number of pixels arranged in the main-scan 
ning direction with that of pixels arranged in the sub 
scanning direction, thereby determining whether or not 
the number of pixels arranged in the main-scanning 
diction is greater than that of pixels arranged in the 
Sub-Scanning direction. Using that determination, 
CPU34 determines whether or not to rotate the image. 
If Yes, the flow goes to Step ST24. In Step ST24, the 
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CPU 34 drives the vertical-horizontal conversion cir 
cuit 48 to process the 1-line data items now stored in the 
page memory 40. After circuit 48 processes the 1-line 
data items, they represent the image rotated by 90. 
Then, in Step ST25 the CRT display 45 displays the 
image formed from the second original sheet thus ro 
tated. 

In Step ST26, the operator determines whether or not 
the image being displayed by the CRT display 24 is 
satisfactory in terms of skew, density, resolution and 
some other features. If he or she finds the image satisfac 
tory, he or she operates the keyboard 23 or the mouse 
29, inputting a record key (not shown). Otherwise, he 
or she does not operate the keyboard 23 or the mouse 29 
to input a record key. 
Also in Step ST26, the operator determines whether 

or not to rotate the image displayed by the CRT display 
24. If the operator finds it unnecessary to rotate the 
image, he or she moves the mouse 29, moving the cur 
sor 24a to the upper or lower edge of the screen and 
then pushes the push button. If Yes in Step ST26, the 
flow goes to Step ST27, and if No, the flow returns to 
Step ST25. 

In Step ST27, the image data is read from the page 
memory 40 and supplied to the compression-expansion 
circuit 50. This image data represents an image which 
extends in the sub-scanning direction as is illustrated in 
FIG. 9. The circuit 50 compresses the input data and 
encodes the data. The encoded image data is supplied to 
the optical disk drive 22. In Step ST28, the drive 22 
stores the encoded image data in the image-data storage 
area 20b of the optical disk 20, 

In Step ST29, the CPU 34 generates and supplies a 
control data item to the optical disk drive 22. The con 
trol data item consists of a record number identifying 
the image data, the leading one of the addresses at 
which the data is stored, the length of the data (i.e., 
number of blocks), the number of pixels arranged in the 
main-scanning direction, and the number of pixels ar 
ranged in the sub-scanning direction. Next, in Step 
ST30, the control data item is stored into the control 
data storage area 20a of the optical disk 20. 

If No in Step ST22, that is, if the CPU 34 determines 
that the image-rotating flag stored in the internal mem 
ory 34a is off, the flow goes to Step ST31. The flow also 
goes to step ST31 if No in Step ST23. That is, if the 
CPU 34 determines that the number of pixels arranged 
in the main-scanning direction is not greater than that of 
pixels arranged in the sub-scanning direction thereby 
finding it unnecessary to rotate the image. In Step ST31, 
the CPU 34 stores the image data stored in the page 
memory 40 into the display memory 42. In Step ST32, 
the CRT display 24 display the image represented by 
the data stored in the display memory 42. 

In Step ST33, the operator determines whether or not 
the image being displayed by the CRT display 24 is 
satisfactory in terms of skew, density, resolution and 
some other features. If he or she finds the image satisfac 
tory, he or she operates the keyboard 23 or the mouse 
29, inputting a record key (not shown). Otherwise, he 
or she does not operate the keyboard 23 or the mouse 29 
to input a record key. 
Also in Step ST33, the operator determines whether 

or not to rotate the image displayed by the CRT display 
24. If the operator finds it unnecessary to rotate the 
image, he or she reads the image data from the page 
memory 40 and supplied to the compression-expansion 
circuit 50 in Step ST34. This image data represents an 
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10 
image which extends in the sub-scanning direction as is 
illustrated in FIG. 10. Also in Step ST34, the circuit 50 
compresses the input data and encodes. The encoded 
image data encoded is supplied to the optical disk drive 
22. In Step ST35, the drive 22 stores the encoded image 
data in the image-data storage area 20b of the optical 
disk 20. 

In Step ST36, the CPU 34 generates and supplies a 
control data item to the optical disk drive 22. The con 
trol data item consists of a record number identifying 
the image data, the leading one of the addresses at 
which the data is stored, the length of the data (i.e., 
number of blocks), the number of pixels arranged in the 
main-scanning direction, and the number of pixels ar 
ranged in the sub-scanning direction. Next, in Step 
ST37, the control data item is stored into the control 
data storage area 20a of the optical disk 20. 
The image data items read from the third original 

sheet et seq. are registered or stored on the optical disk 
20 in Steps ST20 to ST37-in the same method as those 
read from the first and second original sheets. In Step 
ST38, the CPU 34 determines whether no original sheet 
is placed on the scanning table. If Yes, the flow goes to 
Step ST39, in which the CPU 34 turns off the image 
rotating flag, thus ending the image-recording process. 

During the image-recording process, the CPU 34 
stores various data items about the image data item into 
the main memory 38 where these data items are associ 
ated with the retrieval code (i.e., retrieval data item). 
These data items are: the physical-track address at 
which the image data has been stored, the logical ad 
dress determined by the physical-sector address, the 
size of the image, the length of the data (i.e., number of 
blocks), and the attribute of the image. Upon comple 
tion of the image-recording process, the CPU 34 
supplies the retrieval data items stored in the main mem 
ory 38 to the magnetic disk drive 27. The magnetic disk 
drive 27 stores the retrieval data items in the control 
tables 26a, 26b, and 26c of the magnetic disk 26. 
Any image data item, but the image data item read 

from the first original sheet, need not be displayed by 
the CRT display 24 for confirmation. Rather, it can be 
registered directly on the optical disk 20. 
As has been indicated, in order to register the images 

formed on original sheets, the operator sets the sheets in 
the automatic document feeder 18a, More precisely, he 
or she places the sheets such that they extend in the 
sub-scanning direction of the scanner 18. Thus, the 
scanner 18 may read the image on each sheet faster than 
otherwise. The CRT display 24 display the image 
formed on the first sheet. If the image displayed does 
not express its significance well to a viewer (see FIG. 
8), the mouse 29 is operated to direct the vertical-hori 
zontal conversion circuit 48 to process the data showing 
this image, thereby rotating the image by 90'. The 
image data thus obtained is stored or registered on the 
optical disk 20. The image data read from any original 
sheet following the first is processed by the conversion 
circuit 48 into data representing an image rotated by 
90, which is registered on the optical disk 20. 
The image on each original sheet can, therefore, be 

read within a short time, ultimately reducing the time 
required for recording the image data on the optical 
disk 20. 

It will be described how another electronic filing 
apparatus according to the invention registers and re 
trieves image data. It should be noted that this apparatus 
is similar in structure to the apparatus shown in FIG. 1. 
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How this apparatus registers image data will be ex 
plained, with reference to the flow chart of FIG. 11. 

First, the operator uses the keyboard 23 to set the 
apparatus in the image-recording mode, in Step ST41. 
In Step ST42, the operator operates the keyboard 23, 
thereby inputting a retrieval code for the image data 
which is to be stored on the optical disk 20. The CPU 34 
checks the retrieval code against the format prescribed 
for the code. Also the CPU 34 compares the input re 
trieval code with those registered on the optical disk 20, 
determining whether or not the input retrieval code has 
already registered on the optical disk 20. If the input 
retrieval code is not registered, it is supplied to the 
memory module 12 and stored into the main memory 
38. 

In Step ST43, the operator sets sheets of an original in 
the automatic document feeder 18a of the scanner 18 so 
that the sheets extend in the same direction. For exam 
ple, the sheets extend in the main-scanning direction or 
sub-scanning direction of the scanner 18, no matter 
whether which position expresses the documents each 
sheet should extend horizontally or vertically to signifi 
cance better. In Step ST44, the CPU 34 operates the 
scanner 18 and the optical disk drive 22. The scanner 18 
performs two-dimensional scanning on the first original 
sheet supplied by the automatic document feeder 18a 
onto the scanning table, generating 1-line data items 
representing the image formed on the first original 
sheet. 

In Step ST45, the 1-line data items are stored into the 
page memory 40, one after another, and the CRT dis 
play 24 displays the image represented by the 1-line data 
items stored in the page memory 40. The operator de 
termines whether or not the image being displayed by 
the CRT display 24 is satisfactory in terms of skew, 
density, resolution and some other features. If he or she 
finds the image satisfactory, he or she operates the key 
board 23 or the mouse 29, inputting a record key (not 
shown). Otherwise, he or she does not operate the key 
board 23 or the mouse 29 to input a record key. 
Also in Step ST46, the operator determines whether 

or not to rotate the image displayed by the CRT display 
24. More specifically, if the image assumes a vertical 
position as is shown in FIG. 12 and is unable to be 
understood well, the operator moves the cursor 24a to 
the right edge of the screen with the mouse 29, and then 
pushes the push button of the mouse 29. As a result, an 
instruction is generated for instructing that the image be 
rotated by 90°. If the operator finds it unnecessary to 
rotate the image, he or she moves the mouse 29, moving 
the cursor 24a to the upper or lower edge of the screen 
and then pushes the push button. 
Then, in Step ST47, the CPU 34 determines whether 

or not a record key has been input. If Yes, the flow goes 
to Step ST48, in which the CPU 34 reads the image data 
stored in the page memory 40 and supplies this data to 
the compression-expansion circuit 50. This image data 
represents an image which extends in the main-scanning 
direction, as illustrated in FIG. 13. The circuit 50 com 
presses the input data and encodes the data. The en 
coded image data is supplied to the optical disk drive 22. 
In Step ST49, the drive 22 stores the encoded image 
data in the image-data storage area 20b of the optical 
disk 20. 

Also in Step ST49, the CPU 34 generates and supplies 
a control data item to the optical disk drive 22. As has 
been described with reference to FIG. 3, the control 
data item consists of a record number identifying the 
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image data, the leading one of the addresses at which 
the data is stored, the length of the data (i.e., number of 
blocks), the number of pixels arranged in the main-scan 
ning direction, and the number of pixels arranged in the 
sub-scanning direction. The control data item is stored 
into the control-data storage area 20a of the optical disk 
20. 

If No in Step ST46, that is, if no instruction for rotat 
ing the image is made, then the flow goes to step ST50. 
In Step ST50, the CPU 34 determines whether or not a 
record key has been input in Step ST46. If Yes, the flow 
goes to Step ST51, and if No, the flow returns to Step 
ST45. In Step ST51, the CPU 34 reads the image data 
stored in the page memory 40 and supplies this data to 
the compression-expansion circuit 50. This image data 
represents an image rotated by the designated angle and 
extending in the sub-scanning direction, as illustrated in 
FIG. 10. The circuit 50 compresses the input data and 
encodes the data. The encoded image data is supplied to 
the optical disk drive 22. In Step ST52, the drive 22 
stores the encoded image data in the image-data storage 
area 20b of the optical disk 20, 
Also in Step ST52, the CPU 34 generates and supplies 

a control data item to the optical disk drive 22. As has 
been described, the control data item consists of a re 
cord number identifying the image data, the leading one 
of the addresses at which the data is stored, the length 
of the data (i.e., number of blocks), the number of pixels 
arranged in the main-scanning direction, and the num 
ber of pixels arranged in the sub-scanning direction. The 
control data item is stored into the control-data storage 
area 20a of the optical disk 20. 

During the image-recording process, the CPU 34 
stores various data items corresponding to the image 
data item into the main memory 38, where those data 
items are associated with the retrieval code (i.e., re 
trieval data item). These data items are: the physical 
track address at which the image data has been stored, 
the logical address determined by the physical-sector 
address, the size of the image, the length of the data (i.e., 
number of blocks), and the attribute of the image. Upon 
completion of the image-recording process, the CPU 34 
supplies the retrieval data items stored in the main mem 
ory 38 to the magnetic disk drive 27. The magnetic disk 
drive 27 stores the retrieval data items in the control 
tables 26a, 26b, and 26c of the magnetic disk 26. 

Hence, any data item representing an image which 
extends horizontally, and which cannot be well under 
stood, is processed by the vertical-horizontal conver 
sion circuit 48 into a data item representing an identical 
image which is rotated by 90°. Thus vertically extend 
ing data item, thus obtained, is stored on the optical disk 
20. Similarly, any data item representing an image 
which extends vertically, and which cannot be clearly 
understood, is processed into a data item representing 
an identical image rotated by 90'. The horizontally 
extending data item, thus obtained, is stored on the 
optical disk 20. 
How the electronic filing apparatus according to the 

second embodiment of the invention retrieves any de 
sired data item from the optical disk 20 will be ex 
plained, with reference to the flow chart of FIG. 14. 

First, the operator operates the keyboard 23, setting 
the apparatus in the image-retrieving mode, in Step 
ST61. In Step ST62, the operator uses the keyboard 23 
to input a retrieval code corresponding to the image 
data he or she wishes to retrieve from the optical disk 
20. In Step ST63, the CPU 34 compares the retrieval 
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code with those registered in the title-control table 26a 
(FIG. 4) of the magnetic disk 26, determining whether 
or not the input retrieval code has already registered on 
the optical disk 20. If the input retrieval code is regis 
tered, the CPU 34 extracts the document number as 
signed to the image data to be retrieved from the optical 
disk 20 and stores the document number into the main 
memory 38. 

In Step ST64, the CPU 34 refers to the document 
number stored in the main memory 38 and prepares a 
list of documents from the data read from the title-con 
trol table 26a of the magnetic disk 26. The list of docu 
ments is displayed by the CRT display 24. The operator 
checks the document list to see if the list contains the 
document (i.e., page) which he or she wants to retrieve 
from the optical disk 20. If the operator does not find 
the desired document in the list, the operator inputs the 
retrieval code again by operating the keyboard 23. If 
the operator finds the desired document in the list, the 
flow goes to Step ST65. In Step ST65, the operator 
operates the keyboard 23, inputting a document number 
and a page number and, thereby, selecting the image 
data item which he or she wishes to retrieve from the 
optical disk 20. 
The CPU 34 refers to the record number correspond 

ing to the selected image data item and recorded in the 
page-control table 26b of the magnetic disk 26. The 
CPU 34 then reads the logical address corresponding to 
the record number, from the record-control table 26c of 
the optical disk 26. The CPU 34 calculates the physical 
track address and the physical-sector address, both 
corresponding to the logical address. Using the track 
address and the sector address, the optical disk drive 22 
reproduces the image data from the image-data storage 
area 20b of the optical disk 20. Note that the image data 
is reproduced in units of compressed 1-line data items. 
Also, the optical disk drive 22 reproduces from the the 
control-data storage area 20a the number of pixels ar 
ranged in the main-scanning direction and the number 
of pixels arranged in the sub-scanning direction. The 
1-line data items and the numbers of pixels, thus repro 
duced, are supplied from the disk drive 22 to the CPU 
34. 

In Step ST66, the CPU 34 supplies the 1-line data 
items (i.e., the compressed image data), one after an 
other, to the compression-expansion circuit 50. The 
circuit 50 expands the 1-line data items. The image data 
comprised of the expanded 1-line data items is stored in 
a storage area of the page memory 40, where that stor 
age area is determined by the number of pixels arranged 
in the main-scanning direction and the number of pixels 
arranged in the sub-scanning direction. This image data 
is processed by the image-enlarging/reducing circuit 46 
into image data representing a reduced image, which is 
stored in the display memory 42. The image data stored 
in the display memory 42 is supplied to the CRT display 
24. In Step ST67, the CRT display 24 displays the re 
duced image. 
As has been described in the image storing-recording 

apparatus, any data item representing an image not 
positioned for clear understanding is processed to repre 
sent an identical but rotated image which can be under 
stood more clearly. The data image, thus processed, is 
stored on the optical disk, and retrieval data corre 
sponding to image data item is stored on the optical 
disk, along with number of pixels arranged in the main 
scanning direction and the number of pixels arranged in 
the sub-scanning direction. Any data item can also be 
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retrieved from the optical disk without being processed 
to represent a rotated image. The image data retrieved 
is expanded in accordance with the number of pixels 
arranged in the main-scanning direction, and the num 
ber of pixel arranged in the sub-scanning direction. 

Since any data item retrieved represents an image 
which can be understood clearly, whether positioned 
vertically or horizontally, it need not be processed to 
represent a rotated image. This helps to minimize the 
time required for retrieving image data. 
With the electronic filing apparatus it is possible to 

sequentially retrieve display image data items from the 
optical disk, and to sequentially display them by the 
CRT display, as if turning pages of a book. In this case, 
the image-retrieving process can also be performed 
within a short period of time. 
As has been described, the retrieval data recorded in 

association with the image data stored on the optical 
disk includes no data item indicating the position of the 
image represented by the image data. Rather, the image 
data includes an item representing the position of the 
data. Therefore, the software configuration employed 
in the apparatus need not be a special one, and the data 
accumulated by the apparatus can be directly used in an 
electronic filing apparatus of a different type. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the specific 
details, and representative devices shown and described 
herein. Accordingly, various modifications may be 
made without departing from the spirit or scope of the 
general inventive concept as defined by the appended 
claims and their equivalents. 
What is claimed is: 
1. An image recording apparatus for recording an 

image on a recording medium, said apparatus compris 
1ng: 

original-feeding means for sequentially feeding a plu 
rality of original sheets, each having an image; 

original-reading means for scanning each of the plu 
rality of original sheets fed by said original-feeding 
means, thereby reading an image from each of the 
plurality of original sheets; 

display means for displaying the image read by said 
original-reading means from a first sheet of the 
plurality of original sheets; 

instruction means for generating an instruction indi 
cating whether the image read from the first sheet 
which is displayed by said display means will be 
rotated; 

instruction memory means for storing the instruction 
generated by said instruction means; 

image-rotating means for rotating the image read 
from the first original sheet based on the instruction 
generated by said instruction means; 

image-recording means for recording the image ro 
tated by said image-rotating means on the record 
ing medium; 

image-processing means for causing said image-rotat 
ing means to rotate images which are read after the 
image corresponding to the first original sheet has 
been read by said original-reading means when said 
instruction stored in said memory means indicates 
that the first image has been rotated, and for caus 
ing said image-recording means to record the 
image on said recording medium. 

2. The image recording apparatus according to claim 
1, wherein 
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said display means has a screen with a left edge, a 
right edge, an upper edge and a lower edge, and 

said instruction means generates an instruction for 
rotating the image to be displayed when a cursor 
on the screen of said display means is moved to the 
left or right edge of the screen, and generates an 
instruction for prohibiting the display of the image 
when the cursor is moved to the upper or lower 
edge of the screen, each of said cursor movements 
being performed via a mouse. 

3. The image recording apparatus according to claim 
1, wherein said original-reading means reads an image 
from each original sheet and generates data represent 
ing an image extending in the main-scanning direction. 

4. An image recording apparatus for recording an 
image on a recording medium, comprising: 

original-feeding means for sequentially feeding a plu 
rality of original sheets, each having an image; 

original-reading means for scanning each of the plu 
rality of original sheets fed by said original-feeding 
means in a main-scanning direction and a sub-scan 
ning direction to read the image from each of the 
plurality of original sheets, the image having a 
number of pixels arranged in the main-scanning 
direction and a number of pixels arranged in the 
sub-scanning direction; 

display means for displaying the image read by said 
original-reading means from a first sheet of the 
plurality of original sheets; 

instruction means for generating an instruction indi 
cating whether the image read from the first sheet 
which is displayed by said displayed means will be 
rotated; 

instruction memory means for storing the instruction 
generating by said instruction means; 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

16 
image-rotating means for rotating the image read 
from the first original sheet based on the instruction 
generated by said instruction means; 

image-recording means for recording the image ro 
tated by said image-rotating means on the record 
ing medium; 

decision-making means for determining whether the 
image read from the first original sheet has been 
rotated in accordance with contents of said instruc 
tion memory means, said determination being made 
every time said original-reading means reads the 
image formed on an original sheet following the 
first original sheet, and 

for determining whether to rotate the image read 
from each original sheet following the first original 
sheet by comparing the number of pixels in the 
main-scanning direction with the number of pixels 
in the sub-scanning direction on the image read 
from the original sheet following the first original 
sheet when said first decision-making means deter 
mines that the image read from the first original 
sheet has been rotated; and 

image-processing means for causing said image-rotat 
ing means to rotate the image read by said original 
reading means when the instruction stored in said 
instruction memory means indicates that the image 
from the first original sheet which is displayed by 
said display means is rotated by said image-rotating 
means, and for causing said image-recording means 
to record the image on said recording medium. 

5. The image recording apparatus according to claim 
4, wherein said second decision-making means deter 
mines that image read from the original sheet following 
the first original sheet should be rotated, when the num 
ber of pixels arranged in the main-scanning direction is 
greater than the number of pixels arranged in the sub 
scanning direction. 
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